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^ (57) Abstract: The present invention provides a method and a system (10) to dispense a liquid (20, 22), contained in a cartridge (14, 
^ 16), onto a substrate (42) employing a dispensing system under control of a processor (52a) in data communication with a memory 
O (52b). An identification (ID) code is associated with a cartridge containing a liquid (100). A request is transmitted by a user to a 



first sub-system (50 or 52) from a second sub-system (51 or 53). See step (102). The request includes a verifiable ID code and data 



concerning the sub-system, defining system data. The system then compares the verifiable ID code and system data with historical 
^ data concerning prior cartridges used (104). The historical data is stored on the first sub-system. If the comparison results in a 
mis-match, then an authorization code is denied (106). If the comparison results in a match, then an authorization code is transmitted 
^ to the second sub-system (108), thus allowing the user to commence dispensation of the liquid (110). 
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SYSTEM AND METHOD FOR DISPENSING LIQUIDS 



BACKGROUND OF THE INVENTION 
[0001] The field of invention relates generally to 
micro- fabrication of structures. More particularly, the 
present invention is directed to a system and method for 
dispensing liquids to facilitate patterning substrates 
using imprint lithography. 

[0002] Micro- fabrication involves the fabrication of 
very small structures, e.g., having features on the order 
of micro-meters or smaller. One area in which micro- 
fabrication has had a sizeable impact is in the 
processing of integrated circuits. As the semiconductor 
processing industry continues to strive for larger 
production yields while increasing the circuits per unit 
area formed on a substrate, micro- fabrication becomes 
increasingly important. Micro-fabrication provides 
greater process control while allowing increased 
reduction of the minimum feature dimension of the 
structures formed. Other areas of development in which 
micro- fabrication has been employed include 
biotechnology, optical technology, mechanical systems and 
the like. 

[0003] An exemplary micro-fabrication technique is 
shown in United States patent number 6,334,960 to Willson 
et al. Willson et al. disclose a method of forming a 
relief image in a structure. The method includes 
providing a substrate having a transfer layer. The 
transfer layer is covered with a polymerizable liquid 
composition, A mold makes mechanical contact with the 
polymerizable liquid. The mold includes a relief 
structure, and the polymerizable liquid composition fills 
the relief structure. The polymerizable liquid 
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composition is then subjected to conditions to solidify 
and polymerize the same, forming a solidified polymeric 
material on the transfer layer that contains a relief 
structure complimentary to that of the mold. The mold is 
then separated from the solid polymeric material such 
that a replica of the relief structure in the mold is 
formed in the solidified polymeric material. The 
transfer layer and the solidified polymeric material are 
subjected to an environment to selectively etch the 
transfer layer relative to the solidified polymeric 
material such that a relief image is formed in the 
transfer layer. The time required and the minimum 
feature dimension provided by this technique is dependent 
upon, inter alia , the composition of the polymerizable 
material . 

[0004] It is desired, therefore, to provide an 
improved technique of dispensing liquids to facilitate 
micro- fabrication . 

SUMMARY OF THE INVENTION 
[0005] The present invention includes a method and 
system to dispense a liquid, contained in a cartridge, 
onto a substrate employing a dispensing system under 
control of a processor in data communication with a 
memory. The method includes associating an 
identification code with the cartridge, defining a 
verifiable identification code. The verifiable 
identification code includes data concerning 
characteristics of the liquid, defining verifiable 
characteristic data. A request is received from a user 
to activate the dispensing system and permit dispensing 
of the liquid. To that end, the request includes the 
verifiable identification code and data concerning the 
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user, defining user data. The verifiable identification 
code and the user data is compared to a database 
containing historical information concerning the user. 
The historical information includes identification codes 
of cartridges previously associated with the user, 
defining historical identification codes. The historical 
identification codes include historical data describing 
characteristics of liquids contained in the cartridges 
previously associated with the user. A requested 
authorization code is generated in response to 
ascertaining that the historical data matches the 
verifiable characteristic data. The requested 
authorization code is transmitted to the user to 
facilitate activation of the dispensing system in 
furtherance of dispensing the liquid. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] Fig. 1 is a simplified elevation view of a 
liquid dispensing system in accordance with one 
embodiment of the present invention; 

[0007] Fig. 2 is a detailed view of the nozzle system 
and cleaning station shown in Fig. 1, in accordance with 
one embodiment of the present invention; 

[0008] Fig. 3 is a flow diagram of a method for 
dispensing liquid in accordance with one embodiment of 
the present invention; 

[0009] Fig. 4 is a flow diagram of a method for 
dispensing liquid in accordance with a second embodiment 
of the present invention; and 

[0010] Fig. 5 is a simplified elevation view of a 
liquid dispensing system in accordance with a second 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0011] Referring to Fig. 1, a dispensing system 10 in 
accordance with one embodiment of the present invention 
includes two sub-systems 10a and 10b. Sub-system 10b 
includes a plurality of receptacles 12 and 14, each of 
which is adapted to receive a cartridge 16 and 18, 
respectively. Each of cartridges 16 and 18 contains a 
liquid 20 and 22, respectively. A source of gas pressure 
(not shown) may be applied to cartridges 16 and 18. In 
optical communication with liquid 2 0 and 22 is a detector 
24 and 26, respectively, to sense when liquid 20 and 22 
has reached a predetermined level. A valve 28 is in 
fluid communication with cartridges 16 and 18 through 
conduits 30 and 32, respectively. A nozzle system 34 is 
in fluid communication with valve 28 via a pump 36 and a 
conduit 38. Valve 28 operates to selectively place 
cartridges 16 and 18 in fluid communication with pump 36. 
In this manner, pump 36 selectively creates a flow of 
liquid 20 or 22 to propagate through conduit 38 and into 
nozzle system" 34 . "Liquid 20 or 22 propagating through 
nozzle system 34 egresses therefrom at tip 40. To that 
end, tip 40 of nozzle system 34 defines a dispensing axis 
4 0a along which liquid 20 or 22 travels. Disposed 
opposite to tip 40 in said dispensing axis 40a is a 
substrate 42. Liquid 20 or 22 exiting tip 40 is 
deposited on substrate 42. The distance between tip 40 
and substrate 42 is selected to avoid splashing of 
liquids, as well as to prevent gas from being present in 
liquid disposed thereon. An exemplary nozzle system 34 
and pump 3 6 combination consist of a piezo-electric ink- 
jet system or a micro- solenoid system. These systems are 
suitable for use with system 10 because they can provide 
accurate and high-resolution volume control. It is 
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desirable that system 10 dispense, onto substrate 42, 
liquid drops having a volume of 5 nano-liters or less. 
The surface energy at tip 40 may be designed for specific 
liquids to allow formation of drops of desired shapes for 
dispensing. 

[0012] To allow any region of surface 42a of substrate 
42 to receive liquid, substrate 42 rests atop of a mount 
44. Mount 44 is connected to a set of motors 46 to move 
in two directions perpendicular to dispensing axis 40a 
and, optionally, along a third direction parallel to 
dispensing axis 40a. Optionally a filter 48 may be 
positioned in conduit 38 between valve 28 and pump 36 to 
remove unwanted gases and particles in a flow traveling 
therebetween. Filter 48 may be configured to be replaced 
automatically to facilitate continuous operation of 
system 10. 

[0013] Operation of system 10 is controlled by the 
interaction of the two sub- systems 10a and 10b. To that 
end, sub-system 10b includes a processing system 50 and 
sub-system 10a includes a "processing system 52. 
Processing systems 50 and 52 communicate over a 
communication link 54. Communication link 54 may be any 
known communication link such as a local area network 
communication with use of Ethernet protocols, or a public 
wide area network, such as a public switched telephone 
network over ASDL telephone lines or large bandwidth 
trunks, such as Tl or OC3 service. As a result, sub- 
system 10a may be remotely disposed with respect to sub- 
system 10b, i.e., processing system 10a may be disposed 
in an area that is different from the area in which sub- 
system 10b is disposed, e.g., a different room, a 
different building, a different country and the like. 
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[0014] Processing system 50 controls the operations of 
system 10 and processing system 52 provides authorization 
to processing system 50 to commence dispensing of liquid 
20 or 22. To that end, processing system 50 is in data 
communication with detectors 24 and 26, valve 28, pump 36 
and the set of motors 46 and includes a processor 50a, a 
memory 50b and a communications sub-system 50c both of 
which are in data communication with processor 50a. Also 
included in sub-system 10b is a user interface 51, which 
may consist of a keyboard, monitor, floppy disk drive 
system and other devices to interface a user with 
processor 50a. Processing system 50 operates to produce 
a plurality of discrete drops of liquid on surface 42a of 
substrate 42 by appropriately timing the movement of 
substrate 42 and egression of liquid 20 or 22 from tip 
40. 

[0015] Referring to Figs. 1 and 2, it is desired that 
continuous delivery of liquid 20 and 22 to nozzle system 
34 is effectuated. To that end, system 10 includes a 
cleaning station 60 having a chamber 62 and a supply of 
cleaning liquid 64. Supply 64 is in fluid communication 
with chamber 62 via conduit 66. Chamber 62 may include a 
waste drain 68 that may be connected to a vacuum source 
(not shown) . Nozzle system 34 is designed to facilitate 
selectively placing tip 40 in chamber 62 for cleaning. 
To that end, nozzle system 34 includes a tip portion 34a 
and a base portion 34b. Base portion 34b is connected to 
pump 36. Tip portion 34a is pivotally coupled to base 
portion 34b through a pivot 34c to reciprocate between a 
dispensing position and a cleaning position. In the 
cleaning position (shown by dashed lines) dispensing axis 
40a is orientated to extend parallel to a plane 42b in 
which substrate 42 lies. In the dispensing position, 
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dispensing axis 40a extends transversely to plane 42b. 
In this manner tip 40 may be quickly cleaned during 
dispensing of liquid 20 or 22. 

[0016] Alternatively, cleaning station 60 may be 
designed to move with respect to nozzle system 34, 
thereby abrogating the need for pivot 34c. In this 
manner, chamber 62 moves with respect to nozzle system 34 
to ensure that tip 40 is disposed therein during 
cleaning. As such, system 10 may be configured so that 
mount 44 is moved so that the same is no longer proximate 
to tip 40 during cleaning. This has the further 
advantage of reducing particulate contamination of 
substrate 42. To that end, mount 44 and chamber 62 may 
be mounted to a moveable table (not shown) to reciprocate 
in and out of a proximity with tip 40 so that the tip 40 
may be selectively placed in cleaning chamber 62 . In 
furtherance of that end, cleaning of tip 40 may be 
performed during substrate 42 loading to further reduce 
particulate contamination. 

[0017] To further facilitate "continuous " delivery of 
liquid 20 and 22 to nozzle system 34, system 10 includes 
two cartridges 16 and 18. Each of cartridges 16 and 18 
which has a detector 24 and 2 6 in optical communication 
with liquid 20 and 22, contained therein. In this 
manner, once detector 24 senses that liquid 20 has 
reached a minimum level in cartridge 16, a signal is 
transmitted to processor 50a. In response, processor 50a 
activates valve 28 to disrupt fluid communication between 
conduits 30 and 32 and effectuate fluid communication 
between conduits 32 and 38. Thereafter, a user (not 
shown) , such as the owner/lessee of sub-system 10b, would 
remove cartridge 16 from receptacle 12 and replace the 
same with a new cartridge. In this manner, pump 36 may 
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maintain a continuous flow of liquid to nozzle system 34, 
while cartridge 16 is being replaced. A similar 
situation is present when cartridge 18 is replaced. 
[0018] However, once detector 24 has sensed that 
liquid 20 has reached a minimum level, valve 28 cannot be 
activated to place conduits 30 and 32 in fluid 
communication until an authorization code has been 
received. Were both detectors 24 and 26 to sense that 
liquid level had reached a minimum level then processor 
50a would deactivate pump 36, until authorization was 
received for at least one of the replaced cartridges 16 
or 18. Alternatively, pump 36 would be activated by 
processor 50a only after an authorization code had been 
received for all of cartridges 16 and 18. This is to 
prevent, inter alia , cross -contamination of liquids in 
system 10, because such cross-contamination may produce 
catastrophic failures in the subsequent patterning of 
substrate 42. 

[0019] To avoid cross-contamination, a verification 
sequence is invoked before dispensing to ensure that the 
liquid 20 or 22 may be identified and does not differ 
from liquid that has been previously dispensed by system 
10. To that end, each cartridge 16 and 18 includes 
indicia 56 and 58, respectively, that recites an 
identification code. The identification code associated 
with each cartridge 16 and 18 is unique and differs from 
the identification code associated with the remaining 
cartridges. The identification code also includes 
information describing characteristics of liquid 20 or 
22, such as the chemical description of the same. As 
mentioned above, an exemplary use for the present 
invention is dispensing liquids on substrate 42 in 
preparation for patterning substrate 42 employing imprint 
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lithography techniques. As a result, exemplary liquids 
that may be dispensed by system 10 include liquids having 
one or more of the following ultra violet curable 
compositions : 

COMPOSITION 1 
n-butyl acrylate + (3- 
acryloxypropyltristrimethylsiloxy) silane + l,3-bis(3- 
methacryloxypropyl ) tetramethyldisiloxane 

COMPOSITION 2 
t-n-butyl acrylate + (3- 
acryloxypropyltristrimethylsiloxy) silane + Ethylene diol 

diacrylate 

COMPOSITION 3 
t -butyl acrylate + 
methacryloxypropylpentamethyldisiloxane + 1 , 3 -bis (3- 
me t ha cry 1 oxypr opy 1 ) t e t r ame t hy 1 di s i 1 oxane 

The above-identified compositions also include 
stabilizers that are well known in the chemical art to 
increase the operational life, as well as initiators. 
The initiators included in the aforementioned 
compositions are typically responsive to ultra-violet 
radiation to cause the compositions to solidify once 
exposed to ultra violet radiation. As a result, 
cartridges 16 and 18, as well as conduits 30, 32 and 38 
through which liquid 20 and 22 propagate are opaque to 
ultra-violet radiation. Additionally, system 10 may be 
enclosed within a housing (not shown) to shield the same 
from ultra violet radiation. 
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[0020] Referring to Fig. 1, when seeking authorization 
to dispense liquid, a user operates on processing system 
50 to generate a request to processing system 52 over 
communication link 54. The request includes the 
identification code recited in the indicia 56 or 58 and 
information concerning system 10, such as the name of the 
owner/lessee of system 10, as well as an identification 
number of system 10. To that end, indicia 56 and 58 may 
be visually perceivable with an unaided eye so that a 
user may enter the information contained therein into 
processing system 50 using user interface 51. 
Alternatively, indicia 56 and 58 may be machine readable, 
such as for example, a bar code reader. To that end, a 
reader 25 may be in data communication with indicia 56 
and a reader 27 may be in data communication with indicia 
58. 

[0021] Processing system 52 then receives the request 
and determines whether authorization should be 
transmitted to processing system 50 to allow dispensing 
of liquid 20 or 22. To that end, processing system 52 
includes a processor 52a, a memory 52b and a 
communication sub-system 52c both of which are in data 
communication with processor 52a. Also included in sub- 
system 10b is a user interface 53, which may consist of a 
keyboard, monitor, floppy disk drive system and other 
devices to interface a user with processor 52a. Memory 
52b stores a database containing historical information 
concerning system 10. The historical information may 
include the name of the owner/lessee of sub-system 10b, a 
unique identifier of sub-system 10b, as well as 
information concerning previous cartridges ordered by the 
owner/lessee of sub-system 10b, such as the 
identification codes of the previously ordered 
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cartridges, defining historical identification codes. 
The historical identification codes include historical 
data concerning characteristics of liquids contained in 
the previously ordered cartridges sent to the 
owner /lessee. 

[0022] Upon receipt of the request, processor 52a 
operates on the request and memory 52b to compare the 
identification code and the system data with the 
historical information to determine whether to generate a 
requested authorization code in response. Typically, a 
requested authorization code is transmitted by processing 
system 52 to processing system 50 upon finding that the 
liquid 2 0 or 22 in cartridges 16 and 18, respectively, 
matches the liquid ordered by the owner/lessee of sub- 
system 10b and/ or is not incompatible with liquids 
previously dispensed in sub-system 10b. 
[0023] Referring to Figs. 1 and 3, the operation of 
system 10 in accordance with one embodiment will be 
discussed with respect to cartridge 16, but applies 
equally well to cartridge 18. At step 100 identification 
code recited in indicia 56 is associated with cartridges, 
defining a verifiable identification code. The 
verifiable identification code includes data concerning 
characteristics of liquid 20, defining verifiable 
characteristic data. At step 102 a request is received 
by processing system 52 . The request includes the 
verifiable identification code and data concerning sub- 
system 10b, defining system data. At step 104, it is 
determined whether the verifiable identification code and 
system data matches the historical data. This is 
achieved by comparing the verifiable identification code 
and the system data to the database stored in memory 52 . 
The historical information includes a list of 
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identification codes of cartridges sent to the 
owner/lessee of sub-system 10b. If the verifiable 
identification code does not match one of the historical 
identification codes, authorization is denied at step 
106. Otherwise, a requested authorization code is 
transmitted to sub-system 10b at step 108. Were the 
requested authorization code transmitted to sub-system 
10b, dispensing would commence at step 110. 
[0024] Referring to Figs. 1 and 4, operation of system 
10 in accordance with an alternate embodiment includes 
steps 200, 202, 204, 206, 208 and 210. Steps 200, 202, 
206, 208 and 210 are identical to steps 100, 102, 106, 
108 and 110, mentioned above with respect to Fig. 3. 
Referring again to Fig. 4, however, at step 204, it is 
determined whether the verifiable identification code and 
system data matches the historical data and fails to show 
any incompatibility with liquids previously dispensed in 
sub- system 10b. This is achieved by comparing the 
verifiable identification code and the system data to the 
database stored in memory 52b. The historical 
information includes a list of identification codes of 
cartridges sent to the owner/ lessee of sub- system 10b. 
If the verifiable identification code does not match one 
of the historical identification codes, or does not 
indicate compatibility with liquids previously sent to 
the owner/lessee of sub-system 10b, then a requested 
authorization code is denied at step 206. Otherwise, a 
requested authorization code is transmitted to sub-system 
10b at step 208. Were the requested authorization code 
transmitted to sub-system 10b, dispensing would commence 
at step 210. Sub-system 10b could verify the 
authenticity of the authorization code transmitted by 
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comparing the same to a copy of the authorization code 
that is embedded in the program stored in memory 50b. 
[0025] With the present invention it is possible to 
verify that the liquid in cartridges 16 and 18 is liquid 
that is compatible with previous liquid dispensed by sub- 
system 10b, as well as to ensure that the liquid is from 
a valid source. To that end, verification of 
compatibility and validity may be effectuated from an 
external computer, discussed above with respect to sub- 
system 10a. Alternatively, verification may be 
effectuated from an internal computer, such as processing 
system 50. In this embodiment, a user may enter a 
security code in user interface 51. To ensure 
authenticity of cartridges 16 and 18, indicia 56 and 58 
may be encoded with a security key. 

[0026] Referring to both Figs. 1 and 5 in another 
embodiment system 120 omits a second cartridge, such as 
cartridge 18, as well as receptacle 14. Placed in lieu 
thereof is a liquid reservoir 118 containing liquid 122 . 
Reservoir 118 may be selectively placed in fluid 
communication with liquid 20 contained in cartridge 16 
with valve 130. Nozzle system 34 is in fluid 
communication with reservoir 118 via pump 36 and, 
optionally, filter 48. In this arrangement, detector 26 
senses when liquid 122 has reached a minimum level in 
reservoir 118 and produces a signal in response thereto. 
Processor 50a senses the signal produced by detector 26 
and activated valve 130 to fill reservoir with liquid 20, 
which typically has the same chemical composition as 
liquid 122. Once detector 24 senses that liquid 20 has 
reached minimum level in cartridge 16, a warning may be 
sent indicating that cartridge 16 must be replaced. 
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Thereafter, a requested authorization code would have to 
be entered into processing system 50, as described above. 
[0027] The embodiments of the present invention 
described above are exemplary. Many changes and 
modifications may be made to the disclosure recited 
above, while remaining within the scope of the invention. 
For example, were two or more incompatible liquids 
required, an additional sub-system 10b could be 
implemented. Moreover, for each additional liquid 
employed that was incompatible with existing liquids 
employed by an owner/lessee, an additional sub-system 10b 
would be present, all of which could communicate with a 
common sub-system 10a. The scope of the invention 
should, therefore, be determined not with reference to 
the above description, but instead should be determined 
with reference to the appended claims along with their 
full scope of equivalents. 
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WHAT IS CLAIMED IS : 

1. A method for dispensing a liquid, 
contained in a cartridge, onto a substrate, employing a 
dispensing system under control of a processor in data 
communication with a memory, said method comprising: 

associating an identification code with said 
cartridge, defining a verifiable identification code, 
said verifiable identification code including data 
concerning characteristics of said liquid, defining 
verifiable characteristic data; 

receiving, from a user, a request to activate 
said dispensing system and permit dispensing of said 
liquid, with said request including said verifiable 
identification code and data concerning said user, 
defining user data; 

comparing said verifiable identification code 
and said user data to a database containing historical 
information concerning said user, with said historical 
information including identification codes of cartridges 
previously associated with said user, defining historical 
identification codes that include historical data 
concerning characteristics of liquids contained in said 
cartridges previously associated with said user; 

generating a requested authorization code in 
response to ascertaining that said historical data 
matches said verifiable characteristic data; and 

transmitting said requested authorization code 
to said' user to facilitate activation of said dispensing 
system in furtherance of dispensing said liquid. 
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2. The method as recited in claim 1 further 
including storing, in said memory, an embedded 
authorization code and comparing said embedded 
authorization code with said requested authorization code 
and activating said dispensing system in response to 
ascertaining that said embedded authorization code and 
said requested authorization code match. 

3 . The method as recited in claim 1 wherein 
said verifiable characteristic data includes a chemical 
description of said liquid. 

4. The method as recited in claim 1 further 
including shielding said liquid from ultra violet 
radiation. 

5. The method as recited in claim 1 wherein 
said user data and said historical information further 
includes a personal identification number, with comparing 
said verifiable identification code further includes 
comparing said personal identification number in said 
user data with said personal identification number 
contained in said historical information, and generating 
further includes generating said requested authorization 
code in response to ascertaining that said personal 
identification number in said user data matches said 
personal identification number contained in said 
historical information and said historical data matches 
said verifiable characteristic data. 

6. The method as recited in claim 1 wherein 
said user data and said historical information further 
includes information that uniquely identifies said 
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dispensing system, defining a system identifier, with 
comparing the said verifiable identification code further 
includes comparing the system identifier included in said 
user data with the system identifier included in said 
historical information, and generating further includes 
generating said requested authorization code in response 
to ascertaining that said system identifier included in 
said user data matches said system identifier included in 
said historical information and said historical data 
matches said verifiable characteristic data. 

7. The method as recited in claim 1 wherein 
said user data includes an additional identification code 
associated with an additional cartridge, containing an 
additional liquid, coupled to said dispensing system, 
with said additional identification code including data 
concerning additional characteristics associated with* 
said additional liquid, with comparing said verifiable 
identification code further including comparing said 
additional identification code with said verifiable 
identification code and generating further includes 
generating said requested authorization code in response 
to ascertaining that said historical data matches said 
verifiable characteristic data and said additional 
characteristics . 

8. The method as recited in claim 1 wherein 
transmitting said requested authorization code to said 
user further includes producing an audible signal to said 
user that includes said requested authorization code. 

9. The method as recited in claim 1 wherein 
transmitting said requested authorization code to said 
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user further includes propagating computer readable 
information of a wide area network to said processor that 
includes said requested authorization code. 

10. The method as recited in claim 1 further 
including providing a substrate, lying in a plane, and 
said dispensing system with a nozzle system that defines 
a dispensing axis along which said liquid propagates, and 
selectively moving said nozzle system between a 
dispensing position and a cleaning position, with said 
dispensing axis extending transversely to said plane with 
said nozzle system being in said dispensing position and 
said dispensing axis extending parallel to said plane 
when said nozzle system is in said cleaning position. 

11. The method as recited in claim 1 further 
includes providing a substrate, providing said dispensing 
system with a nozzle and providing a cleaning system 
having a cleaning chamber, with said cleaning system and 
said substrate connected to move in and out of proximity 
to said nozzle to selectively place said nozzle in said 
cleaning chamber. 

12. A method for dispensing a liquid, 
contained in a cartridge, onto a substrate, employing a 
dispensing system under control of a processor in data 
communication with a memory, said method comprising: 

associating an identification code with said 
cartridge, defining a verifiable identification code, 
said verifiable identification code including data 
concerning characteristics of said liquid, defining 
verifiable characteristic data, said verifiable 
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characteristic data including a chemical description of 
said liquid; 

storing, in said memory, an embedded 
authorization code; 

receiving, from a user, a request to activate 
said dispensing system and permit dispensing of said 
liquid, with said request including said verifiable 
identification code and data concerning said user, 
defining user data; 

comparing said verifiable identification code 
and said user data to a database containing historical 
information concerning said user, with said historical 
information including identification codes of cartridges 
previously associated with said user, defining historical 
identification codes that include historical data 
concerning characteristics of liquids contained in said 
cartridges previously associated with said user; 

generating a requested authorization code in 
response to ascertaining that said historical data 
matches said verifiable characteristic data; 

transmitting said requested authorization code 
to said user to facilitate activation of said dispensing 
system in furtherance of dispensing said liquid; and 

comparing said embedded authorization code with 
said requested authorization code and activating said 
dispensing system in response to ascertaining that said 
embedded authorization code and said requested 
authorization code match. 

13 . The method as recited in claim 12 wherein 
said user data and said historical information further 
includes a personal identification number, with comparing 
said verifiable identification code further includes 
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comparing said personal identification number in said 
user data with said personal identification number 
contained in said historical information, and generating 
further includes generating said requested authorization 
code in response to ascertaining that said personal 
identification number in said user data matches said 
personal identification number contained in said 
historical information and said historical data matches 
said verifiable characteristic data, 

14. The method as recited in claim 12 wherein 
said user data and said historical information further 
includes information that uniquely identifies said 
dispensing system, defining a system identifier, with 
comparing the said verifiable identification code further 
includes comparing the system identifier included in said 
user data with the system identifier included in said 
historical information, and generating further includes 
generating said requested authorization code in response 
to ascertaining that said system identifier included in 
said user data matches said system identifier included in 
said historical information and said historical data 
matches said verifiable characteristic data. 

15. The method as recited in claim 12 wherein 
said user data includes an additional identification code 
associated with an additional cartridge, containing an 
additional liquid, coupled to said dispensing system, 
with said additional identification code including data 
concerning additional characteristics associated with 
said additional liquid, with comparing said verifiable 
identification code further including comparing said 
additional identification code with verifiable 
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identification code and generating further includes 
generating said requested authorization code in response 
to ascertaining that said historical data matches said 
verifiable characteristic data and said additional 
characteristics . 

16. The method as recited in claim 12 wherein 
transmitting said requested authorization code to said 
user further includes producing an audible signal to said 
user that includes said requested authorization code. 

17. The method as recited in claim 12 wherein 
transmitting said requested authorization code to said 
user further includes propagating computer readable 
information of a wide area network to said processor that 
includes said requested authorization code. 

18. The method as recited in claim 12 further 
including providing a -substrate, lying in a plane, and 
said dispensing system with a nozzle system that defines 
a dispensing axis along which said liquid propagates, and 
selectively moving said nozzle system between a 
dispensing position and a cleaning position, with said 
dispensing axis extending transversely to said plane with 
said nozzle system being in said dispensing position and 
said dispensing axis extending parallel to said plane 
when said nozzle system is in said cleaning position. 

19. The method as recited in claim 12 further 
includes providing a substrate, providing said dispensing 
system with a nozzle and providing a cleaning system 
having a cleaning chamber, with said cleaning system and 
said substrate connected to move in and out of proximity 
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to said nozzle to selectively place said nozzle in said 
cleaning chamber. 

20. The method as recited in claim 12 further 
including shielding said liquid from ultra violet 
radiation. 

21. A system for dispensing a liquid onto a 
substrate, said system comprising: 

a primary cartridge containing said liquid, 
said primary cartridge including an identification code 
that includes data concerning characteristics of said 
liquid, defining verifiable characteristic data; 

a dispensing nozzle system in fluid 
communication with said primary cartridge; 

a pump to create a flow of said liquid from 
said primary cartridge to exit said nozzle system; 

a processor in data communication with said 

pump ; 

a memory in data communication with said 
processor, with said memory including a program to be 
operated on by said processor to produce a request for an 
authorization code to enable said pump to create said 
flow, with said request including information concerning 
said system, defining system data; 

an authorization station including means for 
generating an authorization code in response to said 
request ; 

means for communicating said request for said 
authorization code to said authorization station, with 
said means for generating an authorization code including 
a database having historical information including 
identification codes of cartridges previously associated 
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with said system, defining historical identification 
codes that include historical data concerning 
characteristics of liquids contained in said cartridges 
previously associated with said system and means for 
comparing said verifiable identification code and said 
system data to said historical information and means for 
producing said requested authorization code in response 
to determining that said historical data matches said 
verifiable characteristic data; and 

means for transmitting said requested 
authorization code to said system to facilitate 
activation of said dispensing system in furtherance of 
dispensing said liquid. 

22. The system as recited in claim 21 wherein 
said dispensing nozzle has a surface treatment to allow 
formation of a drop having a desired shape. 

23. The system as recited in claim 21 wherein 
said program further includes an embedded authorization 
code and a sub-routine to be operated on by said 
processor to compare said embedded authorization code 
with said requested authorization code and activate said 
pump in response to ascertaining that said embedded 
authorization code and said requested authorization code 
match. 

24. The system as recited in claim 21 wherein 
said verifiable characteristic data includes a chemical 
description of said liquid and said cartridge is formed 
from a material that is opaque to ultra violet radiation. 
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25. The system as recited in claim 21 wherein 
said system data and said historical information further 
includes a system identification number, with said 
comparing means further including means for comparing 
said system identification number in said system data 
with said system identification number contained in said 
historical information, and said generating means further 
includes means for generating said requested 
authorization code in response to ascertaining that said 
system identification number in said system data matches 
said system identification number contained in said 
historical information and said historical data matches 
said verifiable characteristic data. 

26. The system as recited in claim 21 wherein 
said system data and said historical information further 
includes information that uniquely identifies said 
dispensing system, defining a system identifier, with 
said comparing means further including means for 
comparing the system identifier included in said system 
data with the system identifier included in said 
historical information, and said generating means further 
includes means for generating said requested 
authorization code in response to ascertaining that said 
system identifier included in said system data matches 
said system identifier included in said historical 
information and said historical data matches said 
verifiable characteristic data. 

27. The system as recited in claim 21 wherein 
said system data includes an additional identification 
code associated with an additional cartridge, containing 
an additional liquid, coupled to be selectively placed in 
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fluid communication with said pump, with said additional 
identification code including data concerning additional 
characteristics associated with said additional liquid, 
with said comparing means further including means for 
comparing said additional identification code with 
verifiable identification code and generating means 
further including means for generating said requested 
authorization code in response to ascertaining that said 
historical data matches said verifiable characteristic 
data and said additional characteristics. 

28. The system as recited in claim 21 wherein 
said means for transmitting further includes a means for 
producing an audible signal containing said requested 
authorization code. 

29. The system as recited in claim 21 wherein 
said substrate lies in a plane, and said nozzle system 
that defines a dispensing axis along which said liquid 
propagates, with said nozzle system including means for 
selectively changing an orientation of said dispensing 
axis to move between a dispensing orientation and a 
cleaning orientation, with said dispensing axis extending 
transversely to said plane in said dispensing orientation 
and said dispensing axis extending parallel to said plane 
in said cleaning orientation. 

30. The system as recited in claim 21 further 
including a cleaning station having a chamber with a 
supply of cleaning liquid and an evacuation system both 
of which are in fluid communication therewith, with said 
nozzle system being disposed in said chamber when said 
dispensing axis is in said cleaning orientation. 
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31- A system for dispensing a liquid onto a 
substrate, said system comprising: 

a supply containing said liquid, and having an 
identification code that includes data concerning 
characteristics of said liquid, defining verifiable 
characteristic data; 

a reader connected to sense said identification 
code and create a reader signal including information 
concerning said identification code; 

a dispensing nozzle system in fluid 
communication with said supply; 

a pump to create a flow of said liquid from 
said supply to exit said dispensing nozzle system; 

a detector to sense a level of said liquid in 
said supply and generate a detector signal in response to 
said level reaching a minimum quantity; and 

a processor to receive said detector signal and 
maintain a continuous flow of said liquid, which is 
substantially free of gas, to said dispensing nozzle 
system. 

32. The system as recited in claim 31 wherein 
said supply includes a primary supply of said liquid and 
a secondary supply of said liquid, with said 
identification code including a primary identifier, 
associated with said primary supply, a secondary 
identifier associated with said secondary, said pump 
creating flow of said liquid from said supply to exit 
said nozzle system and said processor maintaining said 
continuous flow by commencing propagation of the liquid 
from said secondary supply once said detector signal is 
received. 
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33 . The system as recited in claim 32 further 
including a valve connected between said first and 
secondary liquid supplies and said dispensing nozzle 
system, with said primary supply further including a 
first receptacle and a first cartridge removably mounted 
with respect to said first receptacle and said secondary 
supply includes a second receptacle and a second 
cartridge removably mounted with respect to said second 
receptacle . 

34 . The system as recited in claim 32 wherein 
said primary supply further includes a reservoir in fluid 
communication with said dispensing nozzle system and said 
secondary supply includes a receptacle and a cartridge 
removably mounted with respect to said receptacle and is 
in fluid communication with said reservoir. 

35. The system as recited in claim 32 further 
including a memory in data communication with said 
processor, with said memory including a program to be 
operated on by said processor to produce a request for an 
authorization code to enable said pump to create said 
flow, with said request including information concerning 
said system and information contained in said reader 
signed, defining system data; an authorization station 
including means for generating an authorization code in 
response to said request; means for communicating said 
request for said authorization code to said authorization 
station, with said means for generating an authorization 
code including a database having historical information 
including identification codes of cartridges previously 
associated with said system, defining historical 
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identification codes that include historical data 
concerning characteristics of liquids contained in said 
cartridges previously associated with said system and 
means for comparing said verifiable identification code 
and said system data to said historical information and 
means for producing said requested authorization code in 
response to determining that said historical data matches 
said verifiable characteristic data; and means for 
transmitting said requested authorization code to said 
system to facilitate activation of said dispensing system 
in furtherance of dispensing said liquid. 

36. The system as recited in claim 32 wherein 
said substrate lies in a plane, and said dispensing 
nozzle system defines a dispensing axis along which said 
liquid propagates, with said dispensing nozzle system 
including means for selectively changing an orientation 
of said dispensing axis to move between a dispensing 
orientation and a cleaning orientation, with said 
dispensing axis extending transversely to said plane in 
said dispensing orientation and said dispensing axis 
extending parallel to said plane in said cleaning 
orientation. 

37. The system as recited in claim 36 further 
including a cleaning station having a chamber with a 
supply of cleaning liquid; and an evacuation system both 
of which are in fluid communication therewith, with said 
dispensing nozzle system being disposed in said chamber 
when said dispensing axis is in said cleaning 
orientation. 
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